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Mac Aogain [3] has calculated the decomposition matrices of the symmetric 
groups Gr, and G,, for the prime 3, except for one ambiguity involving the 
multiplicity of the trivial 3-modular character. He has shown that the matrices 
can be completed by determining whether the multiplicity of the trivial character 
in [6,4, I21 is 0 or 1. In this note we prove that the correct multiplicity is 1. 
The degrees of the 3-modular irreducible characters not found by Mac Aogain’s 
computations are then given by 
and 
deg d6,4, I21 = deg #, 3, 2, 12] = 1936 
deg v[7,4, 12] = deg ~[5, 32, I21 = 3367. 
The following simple lemma will be used: 
LEMMA. Let F be an arbitrary field and suppose that S is an FG,-module 
having no repeated composition factors. If MI and M2 are submodules of S with M, 
isomorphic to the dual of MI , then MI = M2 and ML is completely reducible. 
Proof. Every irreducible FG,-module is isomorphic to its dual, so Mi and 
M, have the same composition factors (in the opposite order). Since S contains 
no repeated composition factor, MI = MI + M2 = M, . Let U be a submodule 
of MI. Since M, z dual of MI , n/r, has a submodule V g dual of IV,/ L’. 
V n U = 0, because iv1 has no repeated composition factors, and V - C: = MI , 
by dimensions. Therefore M, = U 0 I”, as required. 
Let SA denote the Specht module for the partition X defined over the field 
of 3 elements. Let A == S(6,4,1),(6,4,12) in the notation of [2]. Then 
A g S’6.4.1’ t E 
12 2 and it is proved in [2] that 
(*) A has a series with factors, reading from the top, isomorphic to S(i*4*1), 
S(6,5,1), S’G.4.2’ and ,5’(6,4,12)~ 
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We now list the properties of the situation under consideration which we 
shall use, in case a similar proof is required for other decomposition matrices 
of 6,. The first three properties are given by the completed parts of Mac 
Aogain’s decomposition matrices, and the fourth comes from Theorem 12.2 
in [2]. 
(i) SaJJ) is irreducible. 
(ii) The top factor, S(7*4J), in (*) has a trivial composition factor and no 
repeated composition factors. 
(iii) Of the other factors S(6*5-t), ,S(6*4*2), S(6-4J’) in (*), only the one 
we are interested in, namely, S(6*4J2), can contain a trivial composition factor. 
(iv) S(5,4J) does not contain a trivial submodule. 
We take the natural bilinear forms on the permutation modules of G,, on 
6, x 6, x 6, and of G1, on G6 x 6, x 6, x 6, (see [l]). 
BY (4 S (6s4.1) n S’6.4,UL = 0. Therefore A r\ Al = 0, and the bilinear 
form restricted to A is nonsingular. Since A has a submodule B with 
A/B s S(7,4J), it follows that A has a submodule isomorphic to the dual of 
S(7*4J). Let MI be the image of the map 
dual of S’7*4J) +-- A ezz. AIB 
- p.4.u. 
inj . iso. 
The kernel of this map is a submodule of the dual of St7*4J), so S(7*4J) contains 
a module Afa s dual of MI . By (ii), the lemma, and (iv), MI does not have 
a trivial composition factor. Therefore B must have a trivial composition factor, 
since the dual of 5’t7*4J) has one (see (ii)). But B has factors S(6*5*1), S(6.4*2), 
S(6,4J2) and it follows from (iii) that S K~J’) has a trivial composition factor, 
as required. 
The decomposition matrices of 6, for all primes and n < 13 are now known. 
Those which do not appear in Mac Aogain [3] can be found in Stockhofe [4]. 
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